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CEMENTATION OF IRON AND STEEL

as it results from the reduction of the ore; to the second group, on the con-
trary, belong the processes in which there is subjected to carburization iron
or steel which has already undergone a series of treatments for freeing it of
the greater part of the foreign substances (scoriae, etc.) and for fashioning
it into definite sizes and shapes ("bars").

The processes of 'the first group have now only a historical interest; I
limit myself, therefore, to referring briefly to some of them. Two English
patents, granted in 1854 and 1856 to Samuel Lucas and to W. E. Newton,
respectively, describe two processes, very similar to each other, consisting in
heating for a long time in closed refractory vessels small fragments of iron
ore mixed with an excess of pulverulent carbon (wood charcoal, animal char-
coal, etc.); the product obtained ("sponge") must be crucible-fused. These
processes, which various later experimenters attempted in vain to apply,
present (besides many other defects) the serious disadvantage of never
furnishing results which are uniform or which can be predicted on the basis
of the composition and the proportions of the raw materials used.

Another process belonging to this same group is the Chenot process.
This process, which on its appearance in 1857 gave rise to great hopes of
success, presents over its predecessors the advantage that the carburization,
while effected on the metallic sponge resulting directly from the reduction of
the iron ore, is carried out separately from the reduction of the ore; this
makes it possible to determine with some approximation the carbon in the
final product. In the Chenot process the iron sponge was intimately mixed
with powdered wood charcoal impregnated with tar or with fatty substances,
and then heated in closed vessels; the cemented sponge was compressed into
cakes and then fused in a crucible. According to Percy (treatise on Iron and
Steel) the price of Chenot steel manufactured at Clichy was 1097 francs
($210) per ton.

The most serious disadvantage of the Chenot process lies, according to
Percy, in the large volume occupied by the cemented sponge, even though
strongly compressed; this does not permit of a good utilization of .the space
disposable in the crucibles in which this sponge-must be melted, causing a
very high cost for fusion.

Neither the Chenot process nor the other analogous ones which have
followed it have justified the great hopes raised by their appearance, and to-
day they may be considered as being abandoned.

The only processes of cementation at present in use for the manufacture
of steels destined to undergo further working are those which we may call
"processes of cementation of iron in bars." The importance and the diffu-
sion of these processes are not great at present, not more than at or about the
middle of the last century. Several inventions have been based on some
supposed new process of cementation, but all such have quietly disappeared.
I shall recall, as a single example, the "Bates process."